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1 Introduction

1112 The Joint Nature Conservation Committee (JNCC) is the statutory adviser to Government
on UK and international nature conservation. Its work contributes to maintaining and
enriching biological diversity, conserving geological features and sustaining natural
systems. JNCC delivers the UK and international responsibilities of the four country nature
conservation agencies - Council for Nature Conservation and the Countryside, the
Countryside Council for Wales, Natural England and Scottish Natural Heritage?.

1.1.2 The JNCC are leading the development of an Internet based resource that will enable
decision makers to access and understand key data in the Sustainable Consumption
and Production sector: the Global Biodiversity Database (GBD). Scott Wilson has been
commissioned by the JNCC to prepare two protocols to establish a framework for linking
biodiversity ecoregions to cultivated areas of commodity production (of commodities
that are consumed by the UK) and to monetary input from ‘UK plc’. Upon approval of
these two protocols, Scott Wilson have completed a series of pilot case studies to
illustrate and refine the method.

1.2  This report?
121 This study is composed of two documents. This, the first document contains:

1. The description of the methodology used to assess linkages. This includes
sections describing outputs and flags issues that will need to be considered at
each stage.

2. Aselection of “pilot’ studies
1.2.2 The second document contains:

1. Aseparate excel database which includes:
a. The confidence scores given for each pilot

b. The figures regarding G200 ecoregions and their relative
importance

c. Maps of G200 ecoregions and areas of cultivations.
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1.3 The database

13.1 The database is designed to have three entry
points to access information; country, commodity
and ecoregion, as illustrated. All the access points THities ‘iR

are cross-referenced with one another to ensure

points’ for
investigation

seamless transfer of the wuser to different
information points.

1.3.2 The method follows a theoretical series of levels
that are detail dependent (Figure 1.1).

Level 1 — Establish origins, quantities and values of —
commaodity imports to the UK -

Level 2 — Link commodities to specific geographical
areas of production

Increasing:

* level of detail

« level of investigation required
« level of data necessary

Level 3 — Link geographical areas of commodity
production to specific biodiversity impacts

Level 4 — Determine the relative significance of these
biodiversity impacts

Level 5 — Verify the veracity of the data and
conclusions

Figure 1.1: Level of analysis

1 http://www.jncc.gov.uk/
2 Note that there is a sister report to this on Business and Investment
3 Where available
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2 Methodology

Aim: To establish the relationship between end user consumption with areas of
commodity cultivation and areas of high biodiversity value. To identify, where possible
the degree of confidence for decision makers and any ‘gaps’ in information that would
help to increase confidence levels.

2.1.1 The protocol consists of six steps combination a ‘top-down’ process (Steps 1-4) with a
‘bottom-up’ process (Steps 5-6). Whilst the approach is shown consecutively in Figure
2.1, it is not necessary that these stages be undertaken in this order.
Step 1: Define Step la: Use trade data to Step 1b: Screen in or
: ; 9 identify significant out specific countries
Commodity commodities (i.e. OECD, EEA)
Steg :S:C'?ig;”;:"d Step 2b: Identify the
referred habitats > countries in which the
P : conditions for growth can
for production of be found
the commodity
Top-down
Step 3a: From Step 1 map
. ) high flow countries to those
Step 3 Define gnd 9 of political/sustainability
prioritise countries importance (such as SDD
countries)
. . Step 4a: What is the area of Step 4b: Comment on threats
Ste_::_) 4 llden:_lfy 9 the sensitive location in the to sensitive areas (such as the
sensitive locations country? links to MA drivers).
Step 5: Identify Step 5a: Use FAO, USDA,
Zréas of and agricultural agencies of
commodi e the identified countries to
roductiotg identify areas of production
P for different crops Bottom-
up
Step 6: Combine ] )
habitats, countries, Steapr:;b \;Vg:)t!ﬁ]g:%:a
eco;arglgsn;fand ; overlapping witr sensitive
production areas?
Figure 2.1: Commodities and ecoregions process
2.2 Step 1: Define commodity
22.1 Conventionally, commodities are split into a range of detail levels dependant on the
amount of processing involved. These are often referred to as ‘digit levels’.
UNComtrade uses a number of classifications, including the Standard Industrial Trade
Final Report May 2007
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Classification (SITC) and Harmonised System (HS). Soya beans provide an example (see
Table 2.1).

Table 2.1: Commodities and their derivative products*.

Two digit Four digit Six digit
12 - Oil seeds and oleaginous fruits | 1201 - Soya beans, whether or not | 120810 - Flours and meals of soya
broken. beans
21 - Miscellaneous edible 2103 - Sauces and preparations 210310 - Soya sauce
preparations therefor
15 - Animal or vegetable fats and | 1507 - Soya bean oil and its 150710 - soya bean oil, crud,
oils fractions whether or not degummed, not
chemically modified.

Considerations:

e What is the nature of the commodity? Does it have many derivatives e.g. cotton,
that will lead to a complex supply chain or is it straight forward e.g. wine.

e Do the different derivatives have differing levels of commodity input, thus maybe
skewing any attempts at determining the amount attributable to the UK e.qg.
cotton?

Outputs:

¢ Commodity shortlist based on defined prioritisation criteria

2.3 Step 2: Commodity conditions

23.1 Each commodity will have specific growth conditions in which their yield/productivity is
optimum. Itis import to establish the growth/production range of the commodity as this
may have implications in regard to countries under production and the possibility of
predicting future growth areas such as palm oil growth in sub-Saharan Africa.

Considerations:

e Does the commodity require narrow growth conditions i.e. it is inflexible where it
grows? Have any attempts at genetic modification been made to widen its
growing conditions e.g. soya?

Outputs:
e Spatially displayed, country specific information on locations for feasible crop
growth.
Final Report May 2007
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2.4

24.1

2.5

251

25.2

Step 3: Country prioritisation

Given the broad locations established in Step 2, these should be cross-referenced with a

list of established priority countries to establish the link with habitats.

JNCC had a list of priority countries prepared:

e Brauil

e South Africa

e India

e Latvia/Estonia/Russia
e Indonesia

¢ Malaysia

e Columbia

Considerations:

In this case, the

e Our consumption - is the country a significant trade partner to the UK?

e Ourleverage - is the UK a significant trade partner to the exporting country?

Outputs

e Finalised list of priority countries, relative to commodity importance

Step 4: Identification of sensitive areas

In order to work towards an assessment of
significance, it is essential that areas of biodiversity
or sustainability importance be identified in the
countries selected. There may be a number of
designations for particular countries (such as
national parks or areas of landscape value); these
will need to be assessed on a case-by-case basis.
This study focused on biodiversity and so the
WWEF’s Global 200 ecoregions were used for this
measures.

A threat assessment was completed to establish
the nature of the threat in specific ecoregions.

Box 1: WWF Global 200

The data for the WWF G200
ecoregions is readily downloadable
in GIS compatible formats from the
WWEF website. In order to determine
the G200 ecoregions and the area in
km?2 the data was put into a GIS and
then ‘clipped’ to the country
boundaries. This enabled us to
determine the ‘gross’ area but also
the ‘net’ area within the country’s
borders.

The Millennium Ecosystem Assessment

(MA) identifies five direct drivers for biodiversity loss (shown below), these were linked to
the threats identified for each ecoregion (see spreadsheets).

1. Habitat Change - Historically, habitat and land use change have had the
biggest impact on biodiversity across biomes. For terrestrial ecosystems, the MA

Final Report
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indicates that the most important direct driver of change in the past 50 years
has been land cover change; only biomes relatively unsuited to crop plants,
such as deserts, boreal forests and tundra remain relatively intact. Cultivated
systems — defined in the MA to be areas in which at least 30% of the landscape is
in croplands, shifting cultivation, confined livestock production or freshwater
aquaculture in any particular year - cover 24% of the Earth’s surface. Under the
various scenarios developed by the MA , habitat loss caused by land use
change will lead - with high certainty — to continuing decline in the local and
global diversity of some taxa, especially vascular plants. These losses will occur
at the fastest rates in warm mixed forests, savannas, scrub, tropical forests and
tropical woodlands. Land use changes causing habitat loss are associated
primarily with further expansion of agriculture and, secondarily, with the
expansion of cities and infrastructure.

Climate Change - The MA emphasises that climate change in the past century
has already had a measurable impact on biodiversity. Observed changes
include changes in species distributions, population sizes, the timing of
reproduction and migration events and an increase in the frequency of pest
and disease outbreaks. The MA argues that by the end of the century, climate
change and its attendant impacts (increased temperatures, changing
precipitation patterns, sea level rise etc.) may be the dominant direct driver of
biodiversity loss and changes in ecosystem services globally. According to the
MA, the balance of scientific evidence suggests that there will be a significant
net harmful impact on ecosystem services worldwide if global mean surface
temperature increases more than 2° Celsius above pre-industrial levels or at rates
greater than 0.2°¢ Celsius per decade (medium certainty).

Invasive Species - According to the MA, invasive alien species have been a
major cause of extinction, especially on islands and in freshwater habitats, and
they continue to be a problem in many areas. In freshwater habitats, the
introduction of alien species is the second leading cause of species extinction
and onislands it is the main cause of extinction over the past 20 years.

Over-exploitation - For marine ecosystems, fishing has been the most important
direct driver of change in the past 50 years. According to the MA, fishing
constitutes the major direct anthropogenic force affecting the structure,
function, and biodiversity of the oceans. Fishing pressure is such that, over much
of the world, the biomass of fish targeted in fisheries (including those caught
incidentally) has been reduced by 90% relative to levels preceding the onset of
industrial fishing. Under the MA scenarios, demand for fish as food expands
under all scenarios, and the result is predicted to be an increasing risk of major
long-lasting collapse of regional marine fisheries. On land, trees and animals
hunted for meat are also threatened by over-exploitation. Although the true
extent of bushmeat over-exploitation is poorly understood, it is clearly a serious
problem in tropical forests. The trade in wild plants and animals and their
derivatives is poorly documented but is estimated in the MA a nearly (USD)160
billion annually.

Final Report
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2.6

26.1

2.6.2

2.6.3

5. Pollution - The MA anticipates that pollution, especially the deposition of
nitrogen and phosphorus, but also including the impact of other contaminants,
is expected to have an increasing impact, leading to declining biodiversity
across biomes. The MA emphasises that over the past four decades, nutrient
loading has emerged as one of the most important drivers of ecosystem change
in terrestrial, freshwater, and coastal ecosystems. It is well established that the
increased discharge of nutrients — particularly resulting from the application of
fertilisers - causes intensive eutrophication. Under the MA scenarios, nitrogen
deposition is anticipated to be the third most important driver of change for
terrestrial ecosystems behind habitat transformation and climate change.

Considerations:

e Is the G200 the most appropriate biodiversity designation for the commodity being
assessed i.e. WWF G200 vs. Conservation International Biodiversity Hotspots vs.
BirdLife International?

Outputs

e Database including surface areas, correlating countries and calculations of the
gross (total amount of sensitive area) and net (amount of sensitive area within the
countries borders) area of sensitive areas located in, or partially in the countries
selected.

Step 5: identify areas of commodity production

The next step, and key area of focus, is to establish the areas where the
cultivation/extraction of these commodities takes place within the selected countries,
and specifically within the sensitive areas in the country.

This step will necessitate establishing, through whatever information is available, the
location and area of land under cultivation. There are various starting points for this. The
FAO provides detailing figures on areas under harvest for certain commodities. This data
is valuable as it has been kept over time and thus trends are able to be discovered.
Additionally, the United States Department of Agriculture (USDA) has a sophisticated
remote sensing department (PECAD) which provides information on intensity and
location of commodity cultivation (a list of organisations and links has been provided in
the Appendix). However, the information available is largely dependant on the
commodity and country selected.

When identifying the areas of production, there are a series of points that should be kept
in mind which will have a direct bearing on the usefulness of the data, these are:

1. Isthe total area cultivated available?

2. Is this area displayed spatially?

Final Report May 2007
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2.7

27.1

3. Can the intensity of cultivation be determined?
4. Can the area attributable to UK consumption be calculated?
5. Are there other crops/commodities that may also be grown on this land (i.e.

crop rotation)

Considerations:

e Is the area cultivated for different crops at different times of the year i.e. Brazil and
soya and India and cotton?

e Isthe data for growing region or specific farms/sites?

e Ideally, this information should be available as a GIS and thus easily incorporated
into JINCC’s database.

e Further analysis of the information may be needed to ascertain the proportions of
the UK’s consumption from these areas. Some assumptions of flows and proportions
may be needed.

Outputs

e Quantification of area under cultivation

e Spatial overlay of areas under cultivation

Step 6: habitats, country, ecoregions and areas of production

With this information, we will where possible overlay, using GIS, the country, growing
regions, and G200 ecoregions to show as clearly as possible the area under cultivation,
the identified sensitive areas and any link between these areas and the UK. This may
also be through the use of a database.

Considerations:
e Are the overlays digitised or processed in a way that may lead to errors?
e Are the spatial data available in a GIS?

Outputs

e Database Iillustrating the link between sensitive areas, areas under cultivation,
commodities and countries.

¢ Indication of what proportion can be reasonably attributed to the UK.

4 UNComtrade data from HS2002 classification. Available from:
http://comtrade.un.org/db/mr/rfCommoditiesList.aspx

5 WWF (2001) Available from: http://www.worldwildlife.org/science/ecoregions/g200.cfm
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3 Confidence

3.1.1 It is important that policy makers and Government agencies know what level of
confidence can be placed on the data and linkages. An ongoing assessment of
confidence was carried out to determine this. Key questions being asked of the data
were:

1. How direct is the link between the UK and source country (i.e. no staging
countries or production countries)?

2. Is this country of UK or EU significance in terms of its proportion of their export
market?

3. What are ‘known unknowns’? Are there gaps in knowledge/ supply chain that
are preventing us from making as informed a judgement as we would like to?
Are the data we have relaiable?

3.1.2 In order to determine, with some consistency, which linkages have the highest
confidence level, a matrix was used to score each commodity and country link. The
completed matrix can be found in the accompanying database.

Final Report May 2007
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4.1

41.1

41.2

4.1.3

41.4

4.1.5

Brazil and Soya

Define commodity

In 20048, approximately 5,782,878,000 tonnes of soya beans were produced’ and the
global total area under cultivation was approximately 91,145,361ha. The cultivation and
processing of soya beans yield three types of product:

¢ Whole soya beans (13% of total world crop)
e Soya oil (16% of total world crop)

e Soya meal (69% of total world crop)

In 2004, the main producers of soya beans were the USA (43% of world production8),
Brazil (35% of world production), Argentina (11%) and Paraguay (4%). The main global
importers of soya beans, were China (30% of world production), followed by the EU (19%)
and then Japan (8%). The largest exporter of soya oil® was Brazil (18% of world
production) followed by the EU, in particular the Netherlands and Germany. Key
importers of soya oil include China (7.5% of global production), South Africa (7.5%),
Belgium (7%) and India (5.9%). The main exporters of soya meal were the USA (63% of
total exports) Europe (the Netherlands 10.5% and Belgium (8.3%), Bolivia(4.2%) and China
(2.2%) and the largest importers were Spain (12.9% of the total) Australia (10.4%), Belgium
(8.1%) and Mexico (6.9%).

In 2004, the UK imported 732,177.23 tonnes of soya beans which had a trade value of c.
$238.5 billion. The UK also imported soya oil and soya meal. Imports of soya oil were
22,890.57 tonnes of soya oil worth $18,458,804 and imports of soya meal for soya beans
was 6,904.77 tonnes worth $4,589,183.

The main exporters to the UK of:

e Soya beans are Brazil (80% of total imports), the USA (8.8%), Canada (3.9%) and
Belgium (3.0%)

e Soya oil are The Netherlands (84% of total imports), Belgium (12%), Germany (6.2%)
and France (5.8%)

e Soya meal are Belgium (35% of total imports), Ireland (20.4%) and the Netherlands
(15.4%)

It should be noted that the Netherlands, Belgium, Germany and France are not
cultivators of soya beans, rather they act as both staging countries and locations where
processing occurs. These countries source most of their soya beans and products from
Brazil, Argentina, Paraguay and Bolivia.
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4.1.6 In terms of total exports of all commodities the export of soya beans and oil is not a key
export from any of the countries identified. For example, soya bean exports represent 5%
of all exports from Brazil. Of this 5%, the UK is the destination for 3% of Brazil’s soya beans.
Other, more significant, importers of soya beans from Brazil include China (30% of Brazil’s
soya beans exports), The Netherlands (18%), Germany (9.2%) and Spain (7.8%).

4.1.7 Due in part to restrictions in the area of new land suitable for soya in the US, this change
is principally driven by rising global demand for traditional soya products, expected to
increase by 60% by 2020 due to ‘growing and increasingly affluent populations’0. In
addition to Brazil and Argentina, Bolivia and Paraguay will likely show significant
increases in their areas under soya production. Increasing global interest in bio-fuels
could encourage soya production yet further in the future. Significant barriers to entry to
the soya industry exist owing to the sector dominance of large multinationals such as
Archer Daniels Midlands (ADM), Bunge, Cargill and Louis Dreyfus. Ownership of crops is
similarly controlled either by large multinationals or other large companies. Key nodes
which could be influenced include producers, governments, buyers, investors and
regulators.

4.1.8 Soya bean trading in Brauzil is largely controlled by a small number of international
companies which operate on a large scale!l. There are: Cargill (United States); Bunge
(United States); Archer Daniels Midland (ADM) (United States); André et Cie (Switzerland);
and Louis Dreyfus (France). Producers generally either trade directly with these
companies or will deliver to intermediate traders, who in turn, deliver to the international
traders.

4.2 Commodity Conditions

421 Cultivation is successful in climates with hot summers, with optimum growing conditions in
mean temperatures of 20 °C to 30 °C (68°F to 86°F). They can grow in a wide range of
soils, with optimum growth in moist alluvial soils with a good organic content. Historically
they have been cultivated in Asia (and are native to the area). However more recenlty,
the United States, Brazil and Agrentina have taken the lead in global soya production.
Tha map below provides a illustration of those areas that without irrigation (i.e. rain
reliant) are the optimum areas for soya growth.

4.3  Country Prioritisation

431 Country prioritisation in this case is based on two main criteria; status as an SDD country,
and its importance to the UK as a trade partner for a specific commodity. Table 4.1 to
4.3 below provide information on the UK’s top import partners, and the global quantities
attributable to the UK. From this we can see that Brazil, a SDD country comes out as the
largest import partner to the UK for soya beans, highest non-OECD and non-EEA country
for soya bean oil, but not at all in the top ten for soya meal.

4.3.2 In 2005, the UK imported the following quantities from the world:
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Table 4.1: Soia beans, whether or not broken?2,

World Soya beans, whether or not broken. 230,881,776 774,622
1 Brauzil Soya beans, whether or not broken. 144,618,415 520,813
2 Malaysia Soya beans, whether or not broken. 26,896,777 92,516
3 USA Soya beans, whether or not broken. 22,439,315 83,832
4 Canada Soya beans, whether or not broken. 10,917,217 42,332
5 Ireland Soya beans, whether or not broken. 2,443,684 10,601
6 Italy Soya beans, whether or not broken. 3,648,882 8,199
7 Belgium Soya beans, whether or not broken. 7,195,255 7,741
8 Netherlands Soya beans, whether or not broken. 10,609,008 4,820
9 China Soya beans, whether or not broken. 1,244,178 2,453
10 Argentina Soya beans, whether or not broken. 536,387 1,153
Table 4.2: Flours & meals of soya beans!3
World Flours & meals of soya beans 6,856,549 23,886
1 Ireland Flours & meals of soya beans 3,923,294 16,759
2 Belgium Flours & meals of soya beans 1,222,669 3,300
3 Netherlands Flours & meals of soya beans 680,314 2,794
4 Italy Flours & meals of soya beans 286,030 592
5 Denmark Flours & meals of soya beans 65,194 160
6 USA Flours & meals of soya beans 394,169 137
7 Canada Flours & meals of soya beans 100,716 57
8 Austria Flours & meals of soya beans 50,907 56
9 Israel Flours & meals of soya beans 104,448 12
10 Serbia and Flours & meals of soya beans 4,707 5
Montenegro
Table 4.3: Soya-bean oil and its fractions!4
World Soya-bean oil and its fractions 103,460,144 144,914
1 Netherlands Soya-bean oil and its fractions 65,205,881 85,276
2 Belgium Soya-bean oil and its fractions 15,480,708 24,408
3 Brazil Soya-bean oil and its fractions 14,649,790 24,209
4 France Soya-bean oil and its fractions 5,280,223 8,619
5 Argentina Soya-bean oil and its fractions 725,026 1,053
6 Germany Soya-bean oil and its fractions 1,466,150 855
7 Italy Soya-bean oil and its fractions 224,425 222
8 Ireland Soya-bean oil and its fractions 52,531 78
9 Norway Soya-bean oil and its fractions 46,207 73
10 Portugal Soya-bean oil and its fractions 201,350 66
4.3.3 Table 4.4 provides an indication of the UK’s significance in regard to the Brazilian export
market for soya. The highest proportion that the UK makes up is 3% of the total exports of
soya beans from Brazil. It can be assumed therefore that in terms of the economic
leverage the UK may have over Brazil, it is insignificant (for instance, China is responsible
for importing >30% of Brauzil’s soya bean output)
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Table 4.4: UK Soya exports relative importance to Brazil’s soya markets!®

Flours & meals of soya beans 211 N/A 0.03%
Soya beans, whether or not broken. 153,009,366 461,822 3
Soya-bean oil and its fractions 8,276,375 13,170 0.65%
4.4  |dentification of Ecoregions Box 2: Staging Countries

Major cargo ports such as Rotterdam in
441 The ecoregions for Brazil are easily identified | the Netherlands act as ‘staging areas’

through the WWF global ecoregions project. | where shipments of commodities arrive,
However. of more interest are the G200 are sorted and then re-exported to final

. . . destination countries. The commodity is
ecoregions that have been identified as | hen re-exported to other import partners.

particularly valuable in regard to biodiversity. Crucially this is recorded by the reporter
The table below presents the ecoregion | in some cases as imported from the
present in Brazil, including terrestrial, freshwater | Staging country rather than the country of
and marine origin (hencg why .the Netherlands comes

’ quite highly in the import partners, but it is
not itself a cultivator of soya).

Table 4.5: G200 ecoregion present in Brazil'6

Amazon-Orinoco-Southern Caribbean Mangroves!’

Amazon River and Flooded Forests
Atlantic Dry Forests
Atlantic Forests

Cerrado Woodlands and Savannas

Chiquitano Dry Forests
Guianan Highlands Moist Forests

Guianan Moist Forests

Pantanal Flooded Savannas

Rio Negro-Juruf? Moist Forests

Southwestern Amazonian Moist Forests

Amazon River & Flooded Forests

Brazilian Shield Amazonian Rivers & Streams

Guianan Freshwater

QOrinoco River & Flooded Forests
Upper Amazon Rivers & Streams
Upper Parana Rivers & Streams

Northeast Brazil Shelf Marine

Patagonian Southwest Atlantic
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4.5 Threats to these ecoregions!s

Amazon-Orinoco-Southern Caribbean Mangrovest

451 Within the Guianas the main threats to this ecoregion are the removal of mangroves,
over-hunting of turtles, birds and other mammals, the incidental catch of turtles by
shrimp trawlers and fisheries activities, poaching of turtle eggs, over-fishing, increasing
pesticide and fertilizer use from expanding rice fields, bauxite mining operations, and
land clearing for livestock. In addition to the known threats, there is the possibility that
other industries, such as sand mining, goldmining, and oil development may also be
damaging the biodiversity of this ecoregion. The underlying reasons for these threats
include poverty and the dependency of local communities on the natural resources of
the coast. Lack of capacity within the governments to enforce regulations and
implement management plans is also a problem as well as lack of awareness within the
region.

Amazon River and Flooded Forests

45.2 In the flooded forests, selective logging of the kapok tree and virola is accelerating
deforestation and wiping out populations of the above species over large regions. The
open floodplains are threatened by conversion to cattle ranching and the widespread
introduction of water buffalo, which are not native to the region and which cause
damage to the shoreline vegetation and fish nursery areas. Overfishing, particularly of
the largest species, is leading to declines in fish populations. Mercury pollution from gold
mining in smaller streams may have long-term impacts. Because human population is
increasing along the main rivers, untreated sewage is a growing problem. Roads built
through the region open up access to previously remote areas and lead to erosion and
increased use of the natural resources. Some dams exist already in the river basin and
others are planned. These have the potential to block species movements and alter the
flow of water.

Atlantic Dry Forests

45.3 Logging and conversion of forest for agriculture constitute the greatest threats to this
region. Dry forests are even more threatened than rain forests.

Atlantic Forests

454 Major habitat threats include urbanization, industrialization, logging, agricultural
expansion, and road building. And some species are further threatened by hunting and
the wildlife trade.

Cerrado Woodlands and Savannas

455 The major threats to this ecoregion include agricultural expansion (which may include
frequent burning), charcoal production, and water projects. Cattle grazing, which
destroys native grassland habitats, is also a threat.

Final Report May 2007
18



Joint Nature Conservation Committee %
Commodity Report

Chiquitano Dry Forests

45.6 Significant threats include pollution, road and pipeline development, wildlife
exploitation, agricultural expansion, burning, and grazing.

Guianan Highlands Moist Forests

45.7 Extensive mining and associated mercury pollution are serious threats in some parts of
this ecoregion, as are dams and planned commercial logging. Heavy poaching of
wildlife is also a problem in some areas, while high-impact tourism threatens other
locales.

Guianan Moist Forests

45.8 This ecoregion is threatened by expanding logging operations. Road-building is opening
this "new frontier" to settlement and to continued logging and hunting pressures. Gold-
mining and its resulting pollution also pose threats.

Pantanal Flooded Savannas

459 Agricultural expansion, charcoal production, water projects, gold mining, gas pipelines,
mercury pollution, overfishing, uncontrolled nature tourism, and road construction pose
severe threats to the Pantanal region.

Rio Negro-Jurul3 Moist Forests

45.10 Deforestation, overfishing, conversion of the land to agriculture, and colonization, largely
brought on by road construction, pose the greatest threats to this remote region.

Southwestern Amazonian Moist Forests

45.11 Though once sparsely populated, this region is now home to growing numbers of people.
Road building, mining, logging, hunting and collecting of wildlife, introduction of exotic
species, mercury pollution, hydroelectric projects, and deforestation related to
agriculture and ranching all threaten to degrade and fragment the vast forests.

4.6 Freshwater G200

Brazilian Shield Amazonian Rivers & Streams

46.1 This ecoregion comprises the most altered part of the Amazon basin. Threats include
petroleum and mineral exploration, logging, construction of dams, agricultural
expansion, pasture development, and overexploitation of aquatic species.

Guianan Freshwater

46.2 The freshwater habitats of this ecoregion are relatively intact and support generally
stable freshwater populations. However, valuable game species such as the enormous
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arapaima and some reptiles are imperiled as a result of over-exploitation and illegal
border trade.

4.6.3 Further human activities such as deforestation, mining, agriculture, industrial and
domestic waste discharge, and water extraction have led to serious problems such as
erosion, sedimentation, cyanide spills, altered hydrologic regimes, pollution, and wildfires.

Orinoco River & Flooded Forests

46.4 Threats include pollution, siltation from mining and deforestation, conversion for
agriculture, livestock grazing, intensive logging, and hunting of sensitive larger
vertebrates. Large dams and water diversions are planned for several major tributaries,
and these would destroy the hydrologic processes that support this ecoregion's aquatic
fauna.

Upper Amazon Rivers and Streams

4.6.5 Hydroelectric dams, deforestation of headwater catchments for logging, and
conversion to agriculture and pasture is a potentially serious problem leading to erosion
and altered hydrologic regimes, further disturbing the movements of migratory fish
species.

Other serious threats include oil development, pipelines, mining activities, and
construction of roads and rairoads that open up access to the region and increase
levels of hunting and fishing. Habitat protection is severely hampered in the northwest
portion of the basin where illegal narcotics activities predominate.

Upper Parana Rivers & Streams

4.6.6 Impoundments, water diversions, hidrovias, and agriculture are among the biggest
threats in this ecoregion. The Itaipu hydroelectric dam, with a massive generating
capacity of over 12,000 megawatt, was built in 1979 on the Iguazu River. Its construction
flooded approximately 100,000 hectares of land, and destroyed important aquatic
habitats, including Guaira Falls.

4.6.7 A number of additional dams and waterways are planned within the ecoregion that
have the potential to effectively block fish migrations. Burning of land for soybean
plantations, desertification of the land, agricultural pesticides, and untreated domestic
sewage have affected the quality of water as well.

4.6.8 An oil spill of one million gallons on the Iguazu River in July 2000 highlighted the risks
associated with oil development and transportation in the ecoregion. Introduced
species, over fishing, and poaching pose further threats to this ecoregion's highly
endemic fauna.
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4.7 Marine G200

Northeast Brazil Shelf Marine

4.7.1 Overfishing, destructive fishing practices, and development threaten the reefs across this
ecoregion. Recreational activities and tourism further damage the integrity of the reef
ecosystem.

Patagonian Southwest Atlantic

4.7.2 Fisheries in the Southwest Atlantic have dramatically decreased in the last decade, due
to increased fishing activities and bycatch with the management and control of fisheries
linked more to political interests than to proper technical management of the marine
resources.

4.7.3 The Patagonian region supports intense oil activities and ecosystems have suffered from
major oil spills as well as release of contaminated ballast water, particularly affecting
species such as penguins during their migratory movements along the coast.

4.7.4 In the vicinity of cities, sewage, industrial and harbour pollution are other causes for
concern. Tourism is increasing in this area and with almost no coastal development or
management plan in place, it could pose a threat to local wildlife, particularly to
southern right whales during their breeding and calving activities.

4.8 Area of commodity production

48.1 In order to try and follow back UK soya bean imports back to a specific geographical
area, we need to know A) the area under cultivation for UK consumption and B) the
location of this area in regard to the country and to ecoregions and G200 ecoregions.

4.8.2 The total land area under cultivation for soya beans in Brazil was 22,895,300 ha in 2005.
This is the end point in an accelerating growth trend starting in the 1960s. Note that this
figure does not necessarily correlate with habitat transformation due to soya cultivation.
Figure 4.1 shows the relationship between area and amount of soya harvested in Brazil.
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Figure 4.1: Land area cultivated for soya beans in Brazil°.

4.9 Linking the data

49.1 If we take the entire information gather above, a number of links can be made. Table
4.6 illustrates the level of data that has been obtained.

Table 4.6: Ecoregion linkages for Brazil and soya

Atlantic Dry Forests 1,4 115101 1691 1% 67.64
IAtlantic Forests 1,4 1103287 334391 30% 13375.64
gaevr;i‘;;’vo"d'a“ds and 1 1901735 750388 39% 30015.52
Chiquitano Dry Forests 1,5 65079 8259 13% 330.36
Pantanal Flooded 1,5 135875 2978 2% 119.12
Savannas

southwestern Amazonian 1,35 1398226 9947 1% 397.88
Moist Forests

Brazilian Shield Amazonian .

Rivers & Streams 1,4 2181528 330162 15% 13206.48
Upper Parana Rivers & 1,54 852061 496025 58% 19841
Streams
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49.2 It is apparent from the table above that there are certain G200 ecoregions that are
under greater pressure from soya cultivation than others (the ecoregions that have been
determined to have no cultivation taking place in them have been excluded from this
table but can be found in Volume II).

4.9.3 The area attributed to the UK has been calculated using the proportion of soya reported
exported to the UK from Brazil (approximately four percent). A proportional approach
may provide a degree of attribution, however, it is by no means foolproof. The areas
located to the UK may very well be wholly outside a sensitive area, or wholly within, there
is no way to determine this relationship at this stage.

410 Confidence

4.10.1 Volume Il provides a more detailed split on the confidence ratings fro this pilot, however
there are some points that should be mentioned.

4.10.2 The nature of the method of cultivation needs to be considered. Particularly the nature
of shifting cultivation from wheat to rice to soya etc. The implications of this is that an
area harvested may only be temporary and so there may be a time component
needed in order to understand the significance of the link.

4.10.3 Staging countries play an important role. With the UK being one of the few countries
that does not record its imports from the source country, it is difficult to truly understand
the amounts of soya imported to the UK.

4.10.4 The nature of the soya imports also plays a role. Soya oil, meal, flour and beans all come
from the same field, as such the relationship between the area calculated attributable
to the UK can be called into question and a national hectare calculation, integrating
double counting and concentration factors could be used.

4.11 So what does this tell us?

4.11.1 What we can confiden